Introduction
The nature and cause of the double-mode (DM) pulsation in beat Cepheid variable stars is still a matter of considerable uncertainty. Recently, evidence has been accumulating that the relative energy of the two modes in any particular star may be a slowly varying function of time. For TU Cas, Hodson, Stellingwerf and Cox (1979) have found that the first overtone amplitude has been decreasing over a 67 year timebase, while the present authors (Faulkner and Shobbrook 1979) have reported an increase in overtone energy in U TrA over 20 years. Observational details of the form of the mode energy changes may be helpful in obtaining a better understanding of these stars (see Shobbrook and Faulkner 1982) . Our present observations of U TrA have been obtained to investigate its energy changes more fully. Siding Spring as were described by Faulkner and Shobbrook (1979) ; the comparison stars used and the data reduction procedures are also the same. Our observations include several nights on which we have made up to 50 measurements (a night's observation is equivalent to 0.1 of the fundamental period). The present observations have been made as part of an observing programme involving several Cepheids, and the V magnitudes are known to have an internal photometric precision of 0.005 mag or better. We give here a preliminary discussion of the V data; the (B-V) and (U-B) data will be described at a later date.
Observations

Fourier Analysis
In our previous work (Faulkner and Shobbrook 1979) we made DM Fourier series fits to the 4th order terms of both mode variations and the cross-coupling. It was a comparison of published 1953-59 and our 1977 data when so analyzed which led to our reported mode energy change. Such a Fourier analysis presupposes that the two pulsations and their interaction maintain coherence over time, at least for the duration of the data set being analyzed. Our analysis of AX Vel (Shobbrook and Faulkner 1982) has, however, cast some doubt on this assumption, particularly with respect to the overtone pulsation. In analyzing the much larger 1981-82 data set for U TrA it soon became apparent that the stellar variations are not such as can safely be fitted to high-order DM Fourier series. There is strong evidence for short term aperiodic variations in the V magnitudes; in fact quite large (up to 0.1 mag) departures from a smooth overall DM fit are apparent even within a single night. Furthermore in comparing analyses of the 1981-82 data and of the large data sets of earlier epochs, it is also apparent that the amplitude (and even the occurrence) of higher order Fourier series terms changes over time. In view of this we have decided to undertake a new Fourier analysis of the three major data sets of Table 1 to seek to determine (i) whether there is a monotonic change of relative mode energy with time, and (ii) whether there is evidence for lack of coherence in the variations of either pulsation mode. The Oosterhoff data, and Stobie and Balona's 1978 data have been used merely to obtain the best possible estimates of the mode frequencies and their rate of change, and of the photoelectric zero point corrections appropriate for the several data sets. The latter are indicated in Table 1, while our results for the  former are Nine-term, double-mode Fourier series fits to substantial data subsets of U TrA
As a check on this rate of frequency change, we have also divided the data into two halves (1953-71 and 1970-82) in each of which we have found the mode frequencies (without solving for a d(lnf)/dt term); the results indicate that, within the precision of the analysis, the above rate of overall frequency change applies equally well to the frequencies of both modes.
In undertaking a fresh Fourier analysis we must first decide on an appropriate set of DM terms to use. To do this we have made a separate investigation of the significant terms in each of three large subsets of data: the 1959, the 1977 and the 1981-82 subsets. In each case we started with a fit to the (six) 2nd order terms of the DM Fourier series, and made a series of Fouriergram searches for additional terms in the residuals. As each additional mode was isolated we whitened its variation out of the data before searching for the next. This process was terminated when the (L/<L>) semi-amplitudes of the modes found decreased to less than the standard deviations (L/<L>) of the DM fits themselves. For each of the three subsets of data a common set of three additional terms was isolated: the (2,1), (3,0) and (3,1). The (/,/,) notation denotes a term with frequency f u • = i/ 0 +jfi, and with semi-amplitude A u . In the case of the 1977 data, these three terms were the only ones isolated; in the case of the 1959 data, the (4,0) and (1,2) terms appeared as well; and for the 1981-82 data, all five appeared followed by (2,2) and (3,2). In no case was any frequency isolated that did not correspond to one of the DM terms related to the two pulsation frequencies quoted above. It is quite apparent from this investigation that the pulsational properties of U TrA do indeed change markedly over time. For our further analysis we have chosen the set of nine DM terms common to all three data subsets: these are shown in the left hand column of Table 2 . We believe that these terms comprise a set which appropriate for describing the continuing pulsation properties of U TrA, but which stops short of incorporating terms which merely describe the temporary occurrence of high-order modes or even of random aperiodicities in particular data subsets.
This set of terms has been used to make DM fits to the V magnitudes of the three major data subsets. Table 2 gives the term amplitudes, together with the 'mode energies', E, defined as ILifijAij) 1 over all terms in each of the two pulsation modes and in the cross-coupling. These E values are not real energies, since the surface amplitudes are different functions of the total energy for different modes, but the ratio Ei/E 0 will increase or decrease with the energy ratio of the two modes. indicates that, with the set of Fourier terms that we have presently adopted, the relative change in mode energy is in the sense of increasing overtone energy, although the change does not appear to be uniform with time, and (in view of the results of our Fouriergram searches above) may not even be mono tonic. We note that the present analysis yields an increase in EJEo between 1953-59 and 1977 which is much smaller than that which we obtained earlier using full 4th order DM fits (Faulkner and Shobbrook 1979) ! It is even possible that the aperiodic contribution to the mode variations in U TrA is sufficiently strong as to produce apparent E,/E 0 changes of the size we have found in any random selection of data sets for this star. It will probably take observations over a much longer timebase than the 25 years considered here before the matter may be placed beyond all doubt. We now discuss whether the variable character of the U TrA oscillations is more evident in one pulsation mode than in the other. Fig. 1 plots the DM variations of the three data sets we have analyzed, together with the mean variations for all three sets superposed in the fourth panel. It is fairly apparent that the fundamental mode has a greater degree of coherence (particularly with respect to the phase of maximum light and to the amplitude) than does the overtone. The same phenomenon is evident in our previous analysis of AX Vel (Shobbrook and Faulkner 1982) even though in the case of that star the overtone has a larger amplitude than the fundamental.
Summary
We may summarize our results as follows: (i) The V magnitudes of U TrA exhibit seemingly random aperiodic variations and fluctuating high-order mode occurrences, which make it unsafe to undertake full DM Fourier series fits of high order.
(ii) Nine-term DM series fits to large data sets obtained between 1959 and 1982 show that the pulsation energy of the • > " i . Vv/ 1 9 7 7 -^ . 1 . . . first overtone is apparently increasing relative to the fundamental, although the aperiodic component of the star's variation may possibly be large enough to render this result spurious.
(iii) Of the two pulsation modes, the overtone appears to be subject to a greater degree of incoherence in phase, and variability in amplitude than does the fundamental. This may indicate that the overtone pulsation is not intrinsic, but is due to some type of resonance effect as suggested by Simon (1979) (see discussion of Shobbrook and Faulkner 1982) .
HD 44179, a ninth-magnitude star of late B spectral type, is peculiar in several respects. At red wavelengths it appears to be located at the apex of a biconical nebular ('The Red Rectangle') of dimensions about 1' arc. Cohen et al. (1975) identified the system with the bright infrared source AFGL 915 and carried out investigations at optical, infrared and radio wavelengths. The complexities of the spectra have continued to interest astronomers. At infrared wavelengths there are emission bands usually associated with dust (Cohen et al. 1975; Russell et al. 1978) , and possible COP absorption (Thronson et al. (1982) . The optical spectra of the star and nebula are anomalous (Greenstein and Oke 1977); they contain both broad and narrow emission features. The broad bands are believed to be molecular emission (Schmidt et al. 1980 ) -Warren-Smith et al. (1981 have suggested an association with carbyne (linear carbon chains with alternate single and triple bonds). The narrow features include lines of Nal (D) and Call (H and K) lines, which presumably originate in low-excitation plasma in the nebula.
The occurrence of 'interstellar' lines as narrow-band emission in the spectra of early-type stars is extremely uncommon, and we have begun an investigation of these lines towards HD 44179 with high spectral resolution. Observations of spectral regions centred on the K line of Call (3933.66 A) and between the D lines of Nal (5889.95, 5895.92 A) were obtained at the Coude' focus of the 74-inch telescope of the Mount Stromlo and Siding Spring Observatories, using Echelle and cross-disperser gratings, 32-inch camera, and photoncounting arrays (PCA). The spectral resolution was 0.05 A , equivalent to radial velocities of 4.0 and 2.5 km s" 1 for the K and D lines. The Coude slit length was set to an equivalent angular extent of 10" arc.
The final profiles are shown in Figure 1 . The resolution of the K profile has been slightly degraded to 5 km s"
